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(54) MANUFACTURE OF THERMOELECTRIC SEMICONDUCTOR MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material with a 
sufficient strength and performance and thereby 
increase an yield by hot plastic-deforming powdery 
sintered substance and spreading it and then forging it 
by hot-upsetting so that crystal grains of the powdery 
sintered organization may be oriented in a crystal 
orientation with an excellent performance index. 
SOLUTION: Bismuth, tellurium, and selenium are weighed 
out so as to meet a stoichiometric radio Bi2Te2.7Se0.30 
and then an appropriate quantity of a compound for 
adjusting the carrier density is added. Then, this mixture 
is melted and mixed and solidified to make ingot 
substance. After the ingot substance has been ground 
by a ball mill, it is put through a 400-mesh sieve to make 
all the grains remaining on the sieve of uniform grain 
diameter of about 34-106 |im. After the grains are made 
uniform, a specified quantity of the powder is supplied 
into a glass ampul of a specified capacity under 
evacuation and then hydrogen is injected. After that, a 

glass ampul is sealed, and the powder in it is heat-treated in a heating furnace heated at 350 c 
C. The Seebeck factor of this sintered ingot is negative and therefore the material has an n- 
conductivity type. Then, this material is forged by hot upsetting. By this method, there is no 
decline in density due to cracks or other troubles at the time of forging and thereby an yield 
can be increased. 
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mw#m& (Admass) ^*-r5iam*#iw*4<D@ 

j&ISXgi, 

fett^ipEftfti;— Sc-r-S^lRltciDJELooJgjSL. * 

u io^jgis-a-bfesin^xg^. 
j§-r>dr«> h^^-rs^@x@fc, 

ButeB^f*t»*<Des*i^-ftr shells £ . 

j&SSXgfc. 

mj§zm&j:mici3V2>t5ai±jifa t -grr 5 xmc mm? 



£ <Dltt3imgfc*mfflT\ lOOOkg/cm* tCF<E>&) 
#»?fiff;kT\ Sttffig£-ti\ JgM-r-5Ci:-p, Hfcfcgl 

U ta^IWrL&SiPfKODgi:. 

C <DMMm£te*mmT\ lOOOkg/cm 2 JWT<DM 

mm? x. c &m&T.m ttt^tszt tt&m t-tz mm* 

iftmcommtzmmi 
[0001] 

mmj5micm?z>o 

Co 0 0 2] 

[0 0 0 3] CO«?^43<fct/^*^aic«V^IKl« 
*5>*— *tt, 01 2 (C^f J: 3 tCp^^K* 5 tnf 

JgfiRL. <KDpn^?^«^[<Bjt5iJfcia3rlJb. 

pk) wcswwfflv^tis. mm*mmtH<D& 



Elnltf 5 ^A&SVHilSJIBBiqilSfc to ttOXDM^fr 

H#Ji\ ^^l/fbex^-X (B i 2 T e j) , f/Wl/ft7 
(SbaTes) fe.fctf-fel'XtlfX^X (B i 
2 Sea) OilgmT-feSA*, cn^iB^ti^LV^Bgtt 

[0004]^ilt?. ®MW^€>r£3±<Dfc&lC*»3fc8l 20 
*S»?%^dc-r«li*!b^^nTV^. CCD*? ictggk 

[000 5] 

f**&;fc*ffi*^Si&#Xgfc. 85ISHjg«:|»7l5(D^% 

Mm%iuQ&m&-& Lit>z>mzT.m}i. c(om^m^^ 

[0 0 0 6] *mi<om 1 T'Ji. ±IBIgiF4T^.C*aji w 
glc^ttSinffi*(6ii:Sjl»cftoBELooJg®-r-5 c 
[0007] *fgHJ!<D3i 2 Tti. ±f2f^K-r ^. C 

[0008] *$tm(om3-e&. ±mmm-rz.z&.®m 
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S«c4ott*liDff75r(Pii:iil[^iqiicJ)DffLoojgSb. ^ 

©&H3fBSii£xgic feit^toffi^ipj t — grr s^irucs 
[0009] ^m<om 4 ±fef^H-rxc^ig 

X8(±, «J*^{*^HT*. lOOOkg/cmW 

£?Zo 

[0 0 10] *#SiPi<DJg5T*tt. ±l2BK-rxC*»jg 
ISI±, *9*^(*«rliHT. 1 0 0 0 k g/c mHXT 

So 

[ooi i] *^(d^t^t-«, mm*mftttn(Dm& 

***f#S c i: S„ &Fi8S^<D§ite^fc:#^flEf8 
fifties >uy Hi*S#. —JHEffiffiJjfo\c^>ziv h 

o&m¥a»&*m*f# SC ttfVZZo B 1 2 T es 
[0 0 1 2] t¥oT, WtMff3&mtf&<fr-o&famc& 

[0013] zrctttmr'ii. m^Tit^<, 

[0 0 14] $fc. #^Sfe-5l^±^^,(D-t'>rf-y h 
0(gTt^:"(atfiM5tlSo ^:*J. CZ-VB i 2 T e 3^ 

i 2-x SbxTe3-y-i S ey Sz 

(0^x^2, 0^y + z^3) T'$^t>?n«6<0^ 

So IBHffc:. B i S bJh^mWtt^ Biu S b, (0 
<x< 1) T*feSt)?tl3t>©m\ ^S^fcK— 
>h £ LTO^$fi^I^tyfe£Dfe#$tlSfe<Di:-r5o 
[0 0 15] 

[^©nflficDjg® ] j«t, *¥£w<ommmic^ 
[ooi6] ^Rm<D^mxa.. ^^tcis^-f 

-r*.C2*8ljg£«};!K 02tc^-r<fc'5lC^Si*^tt{c 
ElR|-rsJ;5»c5aJSLfcCf:*#®i:-rSo 02(±a6 

So 

[0017] cn£02. 03tc^-r^*i±, i^H-r^ 
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[0 0 18] H3<0SKiW<0ttffiTtt. ifci:o£?ftfB 

[0 0 19] 0 2<D»jg^<9tt!8T*«:. B3T**TV> 
TISA^taE^AlcfilElcMttlceMl LTV** c k # 
[0 0 2 0] ftfe 3f**ora«<D^i. Xyf>jf© 

[0 0 2 1] 04 (i. nfODBizTesM^iMA 
[0 0 2 2] -rftfc-6. 04 {C^-Tct-9iC. IfX^XB 
B i 2 T e 2.7 Seo.30 kft£J;5*c?FgU 

S*X*>!/5>k 7l/5^7?»»bfe». 1 5 0 
^yi'a^Jztf 4 0 O^i/^OBtCfr^ 0 0 ^ y 
^OS±lcSofctO^St/. 4-1 0 6 |im§ 

i*-e i omm<omm^no cticz*), ikmsjc^n 

o/co fit, CO»***yhyi/X8BfcT, 771/ 
=f >*H«*T?. 5 0 0 °C. iPffi^ 7 5 0 k 

iffiW3 2mmX3 2mm, f?«2 0m 

0. co«8ttnf*frr5 0 fltcti^Ht^c 



*1 



[0 0 2 3] SigXHti. HStC^ridfc. 

SHSW'T, 4 5 0riCT 150kg/cm 2 Tlto 
&Jliffl&&B#©AoE£ft k 1^— SfRilcjtaJEr £ c £ tc <k 
oTft£*i* 0 coe^ «MS>f>=fyhttEBB«n 
£ 0 CCT@5(a) tt±ffiH. m 5 (b) (iBrffiHT* 

2 Jc»il-erL«>&ns J: «5 fc«SE;£tifc/*y*- 3 
1U ±^L/c^>rf^h4^-Xl±lc^HL. 

KiSIST-feD 4 5 orSftKH^Lftv^WKaSllfc: 

tltf-Orfy h 4{±±73fecfctrF^O2^lp3^^C0^^ 

1 2^SO*0ffiCcfc>)^>rf*y hOJP»tt« »1/2<D 
IQ8mmfc:ft*K ftffifR&tt2fi4>4 8. 5mmfttcft 

*L3atftfea<»-*0-effi«^**»»(i9 7 %J£l±<D 

»sitoa5^kft^o 

[0024] c(ommmt^>^htm&m<o^>^ 
;y h*>z&<Dmm&m±m 1 t^-rj: ? ic&^rco ceo 

0. OMJEO^l/^V^XkftfC^XTV^l/^cS 

AlT4 0 0t4 8«JQ ! mci:T*ii§ 

5>) <Dfc»O«?«Bttft<ft0. tt'JTWlttlWI 

[002 5] 







h#— i>0>* 




ItfiSfc (n Q/cn) 


1.100 


1.154 


1.014 


r^7^*Sr( M V/deg) 


-190 


-198 


-191 




13.9 


13. r 


14.4 


tt«BR(xlO^ 1/deg) 


2.36 


2.48 


2.50 



[0026] 



so 
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$2 





1/2 


1/4 


1/10 


Jtett On ft/cm) 


1.014 


0.969 


0.92 


t'-^* V/deg) 


-191 


-190 


-191 


3&^**5(al/ciideg) 


14.4 


14.6 


15.0 


ttMBIWir* l/deg) 


2.50 


2. 55 


2.64 



«#*£<&t>. Erpj^a#^n. ^si4^^E»s$n 

[0027] iKo^vic^m^mcxn^ 
[0028] Mc^mm<om2(DmmmtLr^ —m^ 

5 0ttCTl 0 0- 5 0 0 k g/cm z T5» iOffi 

th 9 (a) \±-* *. c #«istj, 0 9 (b) te-r c 

MH^nRfittOX'J-7l 2i:C<3[)Xy-7l 2 

o^SHic}f5i^ba6enscfc3^^^n/c^v^i 

3 fc^JMSU -f >dT*y h 1 4^-x 1 1 ±lctcB 



TCO^gfie@e©"Cfct) 4 5 0^gjg^@5SL&V\Era 

XJ>zty M£JS2 3 Omm. 4g4 Omm. Jg®2n& 
TjfpJOg^^l 8mmT^ofc 0 CO^BlC JcnfcTYV 
3yh 1 4tt±^rfeJ:tfT^feJ:tfXU— ^rtoaSjgflD 

«#0g**&£KM**u ^2 75riRik:oi/^T«xy— y<o 

*6tC> m(Dmttfo<DmZ tmCS 0mmX$>~Drc o * 
h09SMS^Sit9 8%«±T?* 

ofco hi n±x co-r>rf>y ho^om^tc^-r 
z>mmt£<Dftifsx%>z> 0 mmftmimmittm'pvzt 

9 7 %fcO:(Dmgltc0gP»Tfe^fc^ Si: A, if* 

Rigg-efe * c t ic & * o 
[0029] c©f»8M8i6», s^raurc-o^^ h£ 

m<Drc&ic**v7ttwi'j>i,. item. -e-^^^R 

Ctc3:3o CtlH-if^y ^SIS^i;c i:T*i)gt^ 
[0 0 3 0] 



E3 











tti&t/t (■ Q/cb) 


1.200 


0.950 


1.050 


**-^*7>5£»(ir V/deg) 


-200 


-200 


-198 


^^(mf/cndeg) 


13.8 


15.0 


14.2 


&Syg«(xl0^ 1/deg) 


2.40 


2.81 


2.63 



so 



co o 3 i ] *mmm<om&i:m-?it. s?3o mm. 
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414 Omm, Jg3££ft5;£|R]©§£ 2 0 mm<D\li£<D$l 

{CSBU 7;I/d>8H5W»T*4 5 0t:»CT2 0 0kg 
/cm 2 ©ftSJE^fe-DT, 68^ ±SPfr PROBES! 
&ft<DkiEJ5mcljLT&m%?ifolCl}a&L. 1$4^1r) 

[0 0 3 2] C<9*£S. j&IS-f^ri-y MiJEISSn. IS 



10 

iSm0S3g-O^^h0^&^ ig^7. 5mm. 4S4 
0 mm. M^^fpJg^ 8 Omm^iofco 
[0 0 3 3] 7(i. »»fi8©8H6-<>:J*y h (* 

[0 0 3 4] 













—199 


—197 


—192 j 


Jfc^t(m Q cm) 


L250 


0.985 


1.030 




13.5 


14.3 


14 


ttfBSfttt0^3/K> 


2.35 


2.76 


2.57 



C(om3 7tc*rr<fc5lc. SBS^OSiS^Vrf^hiO^ 
Rlt, fil±LTV^O#bfr5. ItnHU 1 . 2. 4 
Hfi&4>-<r>rfy bH\ 2. 4 5fiU:CDtttHBa*^ 
[0 0 3 5] ST. ±5SLfc«fc«-ett. ftilg*. 

T. f^««>r>^h*»»^«J:3ft*Slife«I 
[0 0 3 6] *HJK0J<D«jSxaTtt. i^S 3 0 mm. 



Ml 5mm. JgS^n^75f[RlC0S^2 OmmOrfttOft 

tC^SL. 7';l/dr>HHM4»-e4 5 0XICT2 5 0kg 
20 /cm 2 <DfittftE**fet>T, 6BJRB. ±BU^64pJE« 

iARSS.««, ^>iyh^9 0° SUES 

[0 0 3 7] coe^ Miffiggsn. » 

m&<Dm&>rzs3*yb<D^mZ, HS2 7. 5mm. «4 
0mm. jg®75"lR]M^ 8 0mm^^of: o 

[0038] *g3 si*. «igMo«aa-rv=r^ h 
*jt»UTatr 0 

[0 0 3 9] 



S3* 













—203 




—19$ 


Jfcffiin&n Q can) 


1.300 


1.090 


L19 




13.5 


140 


13.G 




2.35 


2.62 


2.8T 



CCDS 3 SJC^-T^^tC, »iS»OSiS-f>rf^ h<om 

f$LT. lfc±LTV^Otft>*PSo 
[0 0 4 0] ±agLfcHJ6«lTtt. ®£X@*. 



so 



[0 0 4 1] *H*fieilO»JSXST«. ffi£3 0mm. 
iff 1 5 mm. S®^tl^^riRjtDS^2 0mm<Drfaoj^ 
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fc^BU 7;l/if>#H^TM 5 0 tier 2 5 0 kg 
/cm 2 <DraaE*>*koT. 6mm. ±»*64D£E« 

/Co 

[0 0 4 2] C<D*S^ ^^>r3>M£jE|g£*a, §g 
0mm. JgS?jfphg2 8 Ommt^o/co 

[0043] cio»d-efe. ±E»3 8fcinaH«:* gig 
[0 0 4 4] ^«c*%ra^30HflSWi: LT> pMM 











ifc^gt (n O/oi) 


L080 


1. 100 


I. 274 


f"A # ^3»(« V/deg) 


205 


217 


217 


(m?/ciideg> 


13.5 


13.3 


12.3 


tt^Sfc(xlO-» 1/deg) 


2,9 


3.2 


3.0 



^atC*fc|iaitLTB i 2 T ez.ss S eo.is tBios 30 ; Ptt^5:|3<fctfS6fc;r;-r o 
Sbi.s TejtO^T^ ^K»3t-<>zf-y h i:S3§M [0047] 

Si5 







*7h in— i ^ "f*<fr0 




tt&tt (bO/oi) 


1. 100 


0.880 


.990 


t^*^^ft( u V/deg) 


-200 


-200 


-197 


(n¥/ciideg) 


15.8 


16.9 


15.8 




2.35 


2.70 


2.48 



40 

*6 











ifcfift (bQ/cb) 


1.200 


L220 


\ 1.300 




210 


220 


219 


^^(■f/cadeg) 


13.0 


13.2 


12.7 


#S3£Sc<rl0-» 1/deg) 


2.83 


3.0 


2.90 



TCO»***y F^UX^BlCTfc|*£i&fi5 0 0°C. 
*PEf}7 5 0 kg/cm 2 Tt»*^^C^ofco M 
fg-f>JyhO**«tt. S2 3 0mrru *4 0mm. 

10 [0 0 4 5] SigXlSti:. m9lCfjk 
l,Tc<Dtmm. iBft4B©t*c*«IicHIL, 5 
OOttTlOO- 500kg/cni 2 T*5W, iDffi 

20 [004 6] 



nfcnSfe** Bi 2 Te2.7 S eo.3 <D>f >rfy h<D5 so #ftlC*«fcX9-f XU JR> 1 . 33mmWi;^ 



13 

BtiLLKo *LX. #-4i/y7*fi\,\ 0. 6 4 mmft 
#J©#i£T'^j£2ftfcpl!T';&5B io. 4 Sbie Tes 
^lfl?fr5fc£ p nmi-tt* 1 8*tfggU il2K^ 

|e|«tc LT^m*^n-;l/%JKfiK Ifcl&jRfrifett b 
•To fifcgiffiSStf 0T~8 0"C<Q@ii£-?, fifar^c* 

wmz & o t san ltm l fc^m* s>» -/K£>s*ig 

1 . 6 A T-So fc 0 *fcS^dgSM<0^2PdM« 0 . 4 

[0 0 4 8] cct% ±&vrz£t<Bf£?£tircmm*: 
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[0049] mm*:i?=L-/it>mm?2>m£i±. -tfAj?? 
[0050] *cx\ mi 7^-r.fcpic, m&tint 

fe<D?ffflLT« cn&pfl?. n^^O-y-AvBf^ 
[0 0 5 1] -r**)^, IrI01 7 (a) ©IllffiH, [^0 

1 7 (b) ©— mmmmic7si-?£o\c, yy-y^v^ 

nfc±2 0. 15mm©7-('-\'17^ 10 mm/mi 
n ©Ifif? I % ±.iffz t % <Dl£A,m%i&*mffl-? Z <D 

[0 0 5 2] 1 0l±. ®m?7L£frW8ktfi?it>nft. 

mm^ >3v h tcm-3%£.iiiznrc P sx?, n mm? 
[0053] *fc. i it, ntttra-r*? YfV 
m-3%9if&ztircpmm?. nmm?<D^A,m^mmm 

[0 0 5 4] Sfc. Vmi 2 8\ 

*m*£fiEu c©^tt#fitcs-^^^$nfcp^ 

[0 0 5 5] 



so 



(9) 
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15 



16 



£1 0 









It/vfii/uWtQWmm (g/mm) 


1472 


2185 


GA,1ZhWL<Dmmk& (g/mm) 


112 


1 58 




52 


52 



^1 1 







NSiBT- 




1430 


1914 


itA,Tzh,im.(DWmm. (g/mm) 


132 


224 




65 


65 



£1 2 









&A,tdA&i&0¥*m (g/mm) 


1413 


1176 


J t*A,fii/u%&omm®£ (g/mm) 


429 


347 




53 


53 



1 7 6ic»LT2 18 5. 1914). mmmmtnv> 

<&oT</">5 (19 1 4fCjtfLT2 1 8 5) CD^fefr 

M?m'PVT^Z<01fit>frZ> (3 4 7C*fLT2 2 4. 
2 2 4KSLT1 5 8) „ 

[0 0 5 6]—*. p^*?5lC0V^T{i. <Ifr©M£: 
TV^5 (1 4 1 3lCflLTl 4 3 0. 1 4 3 0fc*fLT 

1 4 7 2) . &A J mmm<D®mmmic'o^Ts>®mtn 

<Dm-em$>LT^Z> (4 2 9lC*fLTl 3 2. 1 3 2tC so 



»LT 1 1 2) o 
[00 57] CCT*. -li-A,»f^g[<D^^{iMA^§ < * 

[0 0 5 8] tot, IWfflttfi^fcT£jaSftfc*? 

[oo5 9] cnrctbrnm^^— Mcmmm^un^ 

[0 0 6 0] $fc^<tlCLT. Bi2Te2.is S eo.is 
i:Bio.s Sbis TeifCO^Tfe, (S5i3ottf«6 
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ffiltltfc: LT&m*S>a-/l/*J&»£Lfcl£**|8i«ib icm 

? 0 j&&®igs#oT:~8o , t;©®trz?, ^pa-r^c* 

1 .3 7j>€> 1 .4 ATfeofCo 10 
[0 0 6 1] SI 3*5<fctf01 4<Ditt&7>£, «f^fC<fc 
0^'><D^ft«SS*\ fan*,, *MISIi^T-65C 

[0 0 6 2] c?T\ #fiSI#ge>tt. SlifrfcfTo 
[0 0 6 3] (1) 33Mfc 

[0 0 6 4] ISJS, ^«14^*|pl±^^Sil fc^T*. 

m&m\z. 9 7 %«±t-rti{f .t^fcv? n£tmz>fr\n 

[0 0 6 5] C<D*§^> mSEit^9 7 %JK±«D«^-1'> 
SjtJW±lc LT fc J: < . £ ft, 9 7 %5feSS<D$s 

[0 0 6 6] CCT% Sg&tfctfi. ffi^^fc. EfSM* 
£<Ott<DC£T*&Z>, 

[0 0 6 7] (2) §gttiniaa 

[0 0 6 8] fc/cU ^yh^-^JtA^fV^, flft 40 
[0 0 6 9] Mic. «««Httr«f* 2Itta9B£tt*< so 
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[0 0 7 0] tSJB. Vrf y h«r^ttlini-rS<Dlc 

|S) < £o T L 3: 5 mf£&i%&&LT?&Z> C t &tzm 
T*tb & C £ tfW 5 TV tc & o fco 

[007 1] IW5tli, 550* CJXTT-^^T. ffi 
tt^m^Uffl^jllST-fT^ C tm5 3 5 0* CJ« 

[0 0 7 2] *y hyixXCDSSf^Hi:§i1tiOX 

[0 0 7 3] (3) SttftoxfflS 

[0074] mm, miEfrwmffimmjj&zwtffimE. 

■h<OWm£^ot><Otf>&tE\^ ^©^Hfi, 1 000 k 
[0 0 7 5] (4) Sgjg<Dya-trX 

u-tr?.1t1mx.Z>C£T% ±IB (1) <D£-SJt£-|q|±£-e 

[0076] -r&*r&. h*. -r^c*^ 

[0 0 7 7] $fc, SHS-Orf? SHVrx.C^a 

Z>C£tfX~ZZC£i,WC>trtc%:^rc 0 
[0 0 7 8] (5) ®i§<D|5|& 

*fc, ttfiXSO|g|ft***U£Eltlt*J«Wt*S-*T 
^<Ctf, GA«t%»?tU «HttiB*lSU:?**C 

[0 0 7 9] tLfcO ( 1 ) ~ (5) tOV^T, fi(TA^ 

[0 0 8 0] •«4<0%KM 

±E (l) ©a§SJ±*<9 7%JW±k:^:5<li:{c«K 

[0081] ^mmm-vit. mmi,rcmz<ommm£m 

Ufflfig<DB hTen S eo.ao (DnSKWN^ft:^ 
¥t5SS2 0/tmT?t&^U. cn^^?SS5 0 0* 
C, lBEA7 50kg/cm ! T*y h ^"PX LTt»* 
i^e2-arrc„ ( 2 0 /1 m) «^ 2 ©HfifiCT* 0 
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(11) 
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[0 0 8 2] ^Om. £2 0|gffiffl£Rttl;:* 0 9tC 

T> 4 0 0° CtCTHl 5ic^*r^SE*^:*Dx.^^ 

£:! 0 0 kg/cm 2 i:U B&Wlc 4 5 0 kg/cm 2 

CO 0 8 3] ^<D'&, CO«Jfi»Otti-f>if^h*, 
4 0 0° CT\ 4 8«p|B«Jt7;l/rf>3Kc3{r9Xi*A« 

[oo8 4] %S7»* m2<D$mmt*m4<Dmmm 

S7 



— : ^li:<fc3<DB\ *2<D^«iWt**y 
io [0 0 8 5] 















0. 950 


0. 950 


1. 283 


1. 056 


(ptV/deg) 


-200 


-200 


-192 


-192 




1 3. 8 


15. 0 


13. 8 


14. 4 




1. 7 


2. 25 


1. 01 


2. 42 


S* it 


99. S% 


9 9. 3% 


96. 8% 


96. 836 




2. 40 


2. 81 


2. 08 


2. 45 



*43» CCT\ Sfa©S7?ttJttfeS<Dti, SfitO^(oJ 
tt*jjVr«T?& C©<st#*#V>(J£. *§JI©E|rI© 

Co o 8 6] £fc, tttimazoifffliSipf: l/Ttt, 
2. 4 5*ltHltbfe. ttttJMRZ^ 2. 4 5JK 

[0 0 8 7] I^^6W5*^*5IC. *£4Q£ffiM 

t*{±. it®waa*^*9* 2 0 n m) l » 
<g< (9 6. 8 %) . igsoEi^ft^-rastos^f it 

J±&4£v> (l. 0 1) Cttfit>fr2,o 

[0088] coate-rvrr-y h*— ffl^rianca 

(3I2©HS&0!i©4 5 0' C£*fLT4 0 0° C) 
fal&StfjiV^^dCttffofrS (010. @15# 
BR) . 

[0 0 8 9] *4«MatBlT*irh*-5;Shft 
»<0«5fi-f>=fy b©S5Stttt> flBBMOfttltfv:*? 40 
h&RUSft (9 6. 896) t£fiBJt»«ft± 

(2. 4 5) LTVSCfctftntnSo Ctltt. 8jgfc«fc 

gtf&ittfif* (2. 4 2) LTV>5©(± £©;Tc 

[0090] fcfcu s§2©§Q&0g-i?shy h*-^n 
ttfl^&swffiv^ (mz<ommm(02. 8 ltwn 

2. 4 5) Cfctffc>fr£ 0 

[009 i] c©j;5t;:at4©iS;6g0gfc::i3<^T\ gin© » 



M!2©flffit&Jlcifc^;5fc{gTLTV^©t±, -Dr<D<fc5 

[0092] ttigjisztt. mmcomysmt 

[0 0 9 3] LTctf oT. &AJt#9 7 %,}; •? fc/h^V 

So 

[0094] w±ocfc*»6, i^raaig^nstao^ 

-T > =f <v h- OfgJt^ 9 7 % tLhOffltc LT« < C £ 

W9fcff5h*«S4'>J?' *-©2§3f|ti:LT«:9 7% 
T, &&it 9 7 %«±©jS6K-T >rf>y h*— S> 

-rsctic^ora^wic. c©siaB5©j^-Y^j-y 

h ©ttttftfiUblc-r S c irA'SS Uv»fcv»3 ^HA^» £ 
[0 0 9 5] Sfc. ^*tt9 7%*iSSO^>dy h 

©glfiSff!lfCOV^T§iWr-5o 

[0 0 9 6] *4«fiWlT*tt. Kti£bfcS2©*fiSedi:ra 
CiSa«© Bi2Te 2 .7Seo3o ©n la&W^tt*. 
¥Mg4 0(im-p©»U cn^j^i§J[3 0 0 o 



(12) 
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C. APE* 1 00 0 k g/cm 2 T'&v hZfUXl,T%} 

Co o 9 7 j zco&te. co»5te«as>r>=f^ h*. 

(JgS73fRlcOg$) x ($g) x (/pS) 1 5 x 4 0 X 

naoT, 4 5o° cicrmmm^m\ s^4o 

a as* 
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2 5 0 k g/c m 2 - 1 0 0 0 k g/c m 2 t Lfro 
4 0 0° CT\ 4 8mM1zVTA,J>37Zlf^XMAm 
[009 91 M3 5, 3 6(i, ^buO^^V^^ 

Co l o o] 



(oQco) 


UVdeg) 


(*) 






t. 709 


-196.7 


89.4 


2.26 


2.26 















&<DSBSt 


CbQcc) 




Ofc) 




xur'Or/aiK*) 


(an) 












2 


1.290 


-212. 3 


'98. 6 


2.02 


3.50 • 


6 


1.282 


-212. 4 


98.3 


2.27 


3. 52 


10 


1.312 


-211.6 


98. S 


2.20 


3.41 


14 


1.321 


-211. 1 


98.4 


2. 14 


3.37 


18 


1.282 


-207.7 


97. 8 


2. 16 


3. 36 


22 


L275 


-206.0 


98.4 


2. 12 


3. 33 


26 


1. 185 


-198.4 


98.3 


1.96 


3.32 . 


30 


1. 129 


-192.8 


97.9 


1.72 


3. 29 



[0 1 0 1] S3 S^^-rSiStuOM^^Orf^ Mi. 

sstt^(g< (89. 4%) % mn&m*ifr?'*v-7 
T**<Dm\u 3. zxmv&K), mm&mz&<* 

[0 10 2] CtUCfcfLT. ^3 6 \C7tt®3k&(Dm& 
>rf. y h^TCDgpffiTffiSit^9 7 %«±K:*oT^ 

[0103] -msvmmm 

[0104] #njS09-m. tojsurcm2<o^jse!ii:i^ 



caSOBi2Te2.i Seoao Oniil*fM8 

^2 0HS6^Ji:(5l-^}iT^^^-y:fc: 0 
if ^ftfcMSS-TVrf'y h 1 4«\ 0 1 

(rJ<9S2# 4 0mmOtOT^o/Ce 
[0 10 5] C3L/cIjg>f>i7H4^ IHL 2 

30 ^JnX««^r)IH^«LTV>< 0 *r&t>^ m 1 HJ@(9 
Sigtc^tu EElBlttt 1 /2£&tK *2ieiaoaJifc: 
<fcD. ffi!8J±«: l/8£ft!K S 3 0 @ (Dm&lc i t) . 
flEtttfctt 1/1 6lc&£ 0 
[0 10 6] ^O^. C^g^SiS^co^ig-YVrf^ h 

^ y fo^wwmmmft 4 o o° ct, 2 4B#!g<Qsa 

[0 10 7] Sig^>dT^y h*-C«E£Jfc#9 7 %JLX±fC 
40 [0 10 8] 
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«8 



(13) 
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1 


2 


3 


a Bit 


1/5 


1/8 


1/16 


ttffift (mQ/cm) 


1. 006 


0. 88 


0. 86 


tf-^^Stt fcv/dcg) 


-198 


-191 


-190 


faW/cmdee) 


15. 2 


15. 9 


16. 0 


fflSBft OciO-Vdeg) 


2. 56 


2. 61 


2. 62 




2. 19 


2. 52 


2. 55 



10 



mm 8 fcgrrsisiHi&tf i m (mmtt i / 5 ) ©f-^ 

it. ^2cO*j601jT»&+l/i:»ii-l'>rr-y h^O^Stfc 

[0 10 9] H*fc^-TJ;9tc, ffi&Sifctfifin-rsi:^ 

fa± (14fclf§&2. 1 9*5,2. 5 2^ 2. 5 2*5 
2. 5 5a) LTV^<D#fc>*5 0 

Coiio] $rc, EESSit^Jf^cJ^STo+^UT 

So 

[oi i i] tm<Dmjj&itii\ m&m®& ttff^rcm 
fe-OJ-y hic-o^T*^ (l m^(om.^ydi-y h 

<D2. 19fc*tLT2. 5 2, 2. 5 5) <DC 
5>-ffc:ttfilJMSt*^neiiSDLrv>ftv^ ( l IsJBeDgifi 
-T^dT>y b©2. 5 6»C;tfLT2. 61, 2. 6 2) O 
it. m%»«T-fe5j^-r^rf-y KDiBfiKi^Sttfil^ 

[0 1 1 21 fcJEU Ctlli. tbfl»»0«^-f 

h <o* -v u 7 ^ffsstkicig t fcztjgic^ig-r * c t k * 

919 



20 



30 



[0 113] • §I6CD| 
COB io.4 Sbi.s Tea OpSil^fftM^, S3 

gm-ci'div h 1 4ii. 01 «s op 

2) #6 0mm. <S#4 0mm. JgM^tl^^fpJOg^ 
#4 OmmO^OT^ofCo 
[0 114] C ^ Lfc^-Y >rf^ IB, 2 

Sigfc*?). £*§ittt 1/2 left 

EESSttli l/8lcft?>. 3S3@B<D»igfc:J: *K 
ffiBJttil/l 6lcft£ 0 

[0115] *<d«. c<Dmmm&&<Dm&j>3y h 

[0 116] ^jg-Odr^y h*T^^it^9 7%JLX±tC 
[0 117] 



tfiBB 


1 


2 


3 




t/5 


1/8 


1/16 


ittttt frnQ/cm) 


1. 1 


0. 95 


a 84 


feV/deg) 


217 


207 


200 


OnW/cmdeeJ 


Id. 3 


14 


14. 2 


ttl&Jffi (<10- 3 /defi) 


3. 2 


3. 22 


3. 35 




1. 38 


1. 57 


1. 70 



mm 9 ic^-rs&g[Hj&tf 1 isi (bm& 1/5) <dt-$ 

[0118] USt^-r.kaic, ffiJSibbmto-rstSl 

<&?k «fc 0 EiR)*3cs?n^aitte*iRi 

± (itfiEJM®3. 2*^3. 2 2"V 3. 2 2*5 3. 
3 5^) LTV>-5©a*ba>5. 



[0119] • m 7 o$mm 

[0120] ^mmmr-it. mt^Lfcmz^mmmtm 

CMOB i 2 T ez.? S eo.so OnSiSa^f*:*, 
V^Si® 4 0 /imt«U CftSriOBE* 7 5 0kg/ 



25 



(14) 



ftm 1 ?- 11-261119 

26 



Xt±4 00° C. 4 50° C> 5 00° C\ 5 5 0° C 

T. 4 5 0° ClCT^SEfrl 00kg/cm 2 -4 5 
0 k g/cm 2 T*toffiL/c 0 
[0 12 2] ^CO^ C<Dm&®L(Dm&'<>3y 
4 0 0° CT\ 2 4i$mrclfYAsZlZ/M7ctf?X$i\W 

ai 3 











1. 93 


1. 62 


tov/*«g) 


-23 9 


-235 




13. 8 


14. 1 


ttJBStt Ort <rVdatf 


2. 09 


2. 38 




1. 87 


2. 38 


s « tt c*> 


98* 4 


99. 8 


1 4 

7U;*2Ut4 5 0*0 










1. 85 


1. 52 




-237 


-235 




14 


14. 1 




2. 17 


2. 58 




1. 87 


2. 38 




98. 5 


99. 9 


I 5 








i£&£t !mfl/cm( 


1. 79 


! 1. 48 




-238 


-235 




14 


14. 2 


ffilfifift OciO-Vde^ 


2. 28 


2. 85 




1. 83 


2. 49 




99. 5 


i 99. 2 


1 6 










I. 86 


1. 57 




-239 


-232 1 


(mW/cmtlea} 


13. 9 


14. 1 




2. 19 


2. 43 




1. 34 


2. 25 


a a a («> 


99. 8 


99. 1 



CO 1 2 3] COSSff^rifcSigYVrJ-y bOfiM 

vb G#P r/uxsj ) ©s^ttffl*. &j&ISj&S4 

00° C, 4 50* C, 500' 550* CCTi: 

^gl 3, 14, 15. 1 6 fcaVT. 
[0 12 4] 



K> 9 9%W±<OSg«ittC^oTt5>), Sim so 



rf-y h (j&*£lgft4 0 0° C, 4 5 0* C<01§£-) 
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oTl^iDtfbfrS (j&l£iS*4 (XT C<Di§^«. 9 
8. 4%A^9 9. 6%fC|S)± % *£iSfia4 5 0* C<9 
if-g-te, 98. 5%*^99. 9%(C|6j±) 0 
[0 12 5] *£H©E|6| (afit<DS^1ttfc) tcBULT 

ft- (m&m&m t*^t>e,-ft> &&rr* chaise 

tffrfrft* ££»;:<):>>, 3t#. |BLhLT<,>£ 

So 

[0 1 2 6] sfr-y h7^Xiggtfi£^l§£-lc« x h 

3W5tltl*5 («^igj[5 5o* cnm-awim^ 

>l-yb<Dm.$i(»mjj&UMl. 34), C(Dfctb, c 

( 1 . 3 4*5.2. 2 5 tC(S|±) » Sig&IJgiBf <DEfn]g 

LTttilKfcoTLS? (2. 4 3T'fP 
ffl»g2. 4 5 JUT) . fcfcjtfcf, j&f£Sfi5 5 0° C 
©SS&f >rf-y h<D&mmmi.2. 4 3 (&*g-r>rf>y 

boaacM^rttJttti. 34) -e&t). j^s«5o 20 

0" C©«jg-03--y YVffimiUZ. 6 5 0&jig-f> 
^vhcDffiftoa^ttltttl. 8 3) «C$S^T(g<fco 
TV*. 
•Sg8<DHfi60IJ 

off»c % ±12 (4) f^ftJ;9lc, -r^-C^^itoy 

co 1 2 7] m&Lrc& 1 oiaspi:^ 

l*ISj£<DB i 2 T e 2 .7 S eo.30 <Dn%mn¥mtffin 30 
*» S2©Hfig0tJi:|0|-(7)iaj£ (tjHSfi 

S5 0 0- C, JnEE*)7 5 0 kg/cm* ) 

feo c5LT»&nfc«5fe«asfw»6, &2<Dmmmt 
mm\c as ops) #3 

[0 1 28] 01 8te. 2O0jK^>rf^bOd^- 40 

. ^ajE^^ft aim) *^ltvs 0 



j£0 fr£>, ?e.tcMEM4 5 0kg/cm 2 $T± 

[0 12 9] nBfc:«-rJ:5lc, «JSxeo»*-e*i. 

[0 1 3 0] — m 1 9«i. 2O0«aS-r>=f*y b<D 

SK«l#±8B»ftfc:S»*ti*»K:. Jg3£**ik 

ffc*^LT^* 0 13 1 8. Hi 9fcfcfc: % fflffilgf 
fiffrt«:2 50 kg/cm 2 turco 

[o i 3 i] m\ 8K^raB£rs-e»6nft»jB-o 

/Co cnicWLTi 1 9^^*r^"e»ig^ff±L7cX 
CO 1 3 2] Ctl6»«:*«BBXS"lf#6tlfe20<D» 

co i 3 3] ai^e-x («B-o=r^ h i 4) ois^ 

CO 1 3 4] Si 7tt. 02 OKc^rflBBWVrr^ F l 
[0 l 3 5] «l 8tt. WU<«Jt-Y>dfy h l 40* 

i&»c^6«eeriftDo*e)ic:i:fe:. 01 9tc^*ra 

CO 1 3 6] 



50 



29 

&1 7 



(16) 



&ffl¥ 11-261119 

30 



<DEM (mm) 


faQcm) 


feV/deg) 


ttflttt 

(X> 


Jtfrtttt 




2 


0.94 a 


-195 


98.8 


2.49 


3.99 


6 


0.961 


-195 


98.8 


2.35 


3.94 


10 


0,9 78 


-194 


99.4 


2,24 


3.83 


14 


0.969 


-192 


99.1 


2.30 


3.82 


18 


0.971 


-191 


99.1 


2.25 


3.75 


22 


0.989 


-190 


99.2 


2.09 


3.66 


26 


1.002 


-190 


99.1 


1.98 


3.60 


3D 


1.073 


-188 


98.8 


1.66 


3.28 _j 


34 


1.194 


-186 


99.1 


1.28 1 


2.90 



«1 8 



G>B* (mm) 


frnQcm) 


OtV/dee) 


ttflUt 

<X> 






2 


0.993 


-195 


97.7 


2.34 


3.82 


6 


0.992 


-193 


97.6 


2.31 


8.77 


10 


1.005 


-193 


97.4 


2.23 


3.70 


14 


1.026 


-192 


9 7.0 


2.12 


3.59 


18 


1.023 


-190 


97.2 


2.06 


3.54 


22 


1.122 


-188 


96.5 


1.85 


3.16 



CO 1 3 7] bfrU fifix<OS^ttJ±ti> -r^rf^b* 

[0 13 8] co<fc5fc:-t? — ^y^3&tfffi^cv^<<£ 
^ < (I EttS»«mba bTv>5<oti. SSSPU:^ < » Em 

^&OSfRltt*^l:bTV>< /ci6Tfe^t^^^nSo 
[0 13 9] -0=f^h+i&**&fiSK8JCl/><«if 

»«tmkbTttfliT#SKHtfl£IB-efcSci:tf 



[0 14 0] c*ifc»bT. SSBi*h*i8fc:, 
Mii, Si 7<Dt><D»C«^T^SJt*Mav^*<t>^ 

osBfiJtttffi-r^so-e aesui:9 7%5fc«) ,sis 

■ett2 2mm^M^/cffiSST*O"r--^ii€BSbTV^ 0 
[0 14 1] bcfrfrgP (/cfc*tf-f Vri*y 

iL^&<OSS8l2mm<DSWfit) T«\ fiSiOS^ttlt. 

frfrbfif, fiSi*^t<4^Tt^^i (0. 9 4 
8 lC*f LT 0 . 9 9 3). fBfilttf * 1 7 fclHTfiT 
bTV>Sfca& (9 8. 8£*fbT9 7. 7)T+$>2>£% 
/W-77»3»Sl 7fc«KTffiTbTV> 
£cD£> (3. 9 9K3SbT3. 8 2) . H«fcH6ftJt<D 

£ 1 0mmOSSST'U\ ^7r**Ott3. 6 

tt±*««-r*2:k#T*-r. Si 7 telKT^lttfi 
[0 14 2] c3brcifct8£SfrS, KfRjOffitcggffit 

[oi4 3j sfe, ai 8fc^r«Kit*. ssojft* 



31 

[0 14 4] Lrc&&)£<D®mt. iSs!c<DS&S p 
[0 14 5] Sfc, ±^Lfc:lttWC«. sOzSvh*- 

[0 14 6] 03 0. 03 1 fct, C 3 LfcSS75riP)C»®^ 
£l9irf£^AC*gB€>*gf££;^LTt,->£„ 03Ot± 
SBS-rvrfyh i 4*V J6l^^tiTv^v^4iSM«^ 
£jj^0T&?), 03 l (±M^-r>-J'y M 4*<, 0ffi 

^■TST'feSo 03 0, 3 \ <D (a) 0«f ^.C^B 
<D±ffi0, 030, 3 1© (b) lit^.C*gI©II 
0T?fcS o 

[0147] -r&*>^, TAcfrmwii., cne.@3 
o, 03 iic^-r*3tc. ntM>inn 4t>mwz 

EEis-rs/o^i st, Kmc7jk-??£<mmzt\z>c 

U a*MS^ffi±-T5 4 0CDffl!igl 9fc*&««*n 

[0148] m^TMcom^Tit^ 03 ot^-res® 
mwMT'mm®&tf?it>t\. g&uio&^-m, 03 
1 ic^t <t 5 tc 4 ocofflis 1 9 tfmW]-zn, cn^4o 

OfflSBl 9lc£oTj&IS'f >3-y h 1 4 <D~|fci5r|qJ<De 

^1 8*TI$S#fc#®*lt&?-3) „ 
[0 14 9] C<D£o\cW&TM<D'&.¥-e—m-f5fa<D& 

-ffctf fo£> S SKM^Bfiit L fdtfiSfiaj £ P3t£lc , m&-4 
>rf-y h o>2Btf it* 9 7 %tLLtC t> o TV < C htfT* 

[0 15 0] 2T, ±*ELfcHlfi50!lT-{±, SS)t:Dg©& 
51 9 
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£5icLT^Zt>\ -r*C#&i£lS 
*Vi^tc.m^ U&iilgSrff o «fc 5 r^M^atffcetb 
5. 

[0 1 5 1] 030, 03 ncjjvr-rxc a^a^rflj^ 

[0 15 2] "T^fe*., S$<D-f x.C#gBgIgTti, 

03 ou:tt£5ic&&mmvim-emr£-?z.£&m&tf 

tr^n^o *-LT, -H/O^-i 8*±#^-a:, m&-< 
>dT>y h 1 4*^ffMtt^»C-rSo OiTOSIgiglgT- 
10 J±, 03 UC^-Ti 4 0<D(H!lBl 9 A^^ib^n, C 
ne>40(Di!lgl 9lC«fcoT^'l'^rr-y h 1 4 0Ztt 

[0153] &33, m®?x.z&®&j:m. mmmm 
Tm.*mm%k je u? a £ 5 lt v\, 
[0154] cn^oiz-t^c^m^umzmi^rmm. 

[0155] -m9(omffim 

o€»c, ±12 (2) T^fc^Sffiii^ftJiS-er^Ci: 
#T**§IffiHn:igg<Ofgffl, ±ffi (3) T^fc§&« 

[0 15 6] TE«1 9Ci, i3*, SM^S^-Sr^*. 
fc&^tt 1 ~7T-^SjS^fTorcJ^&tDY>rf^ bm 

30 mmtmmx&t). *-yb*—i?<DT.mT'ii.m2(Dnm 

mtVWHC* i»£ OPS) #3 0mm, HAM 0mm, 
JgMSnS73(Rj©mS*M 8mm©^-<>df>y b&W 
OmtT, 09«c^-r-^75T(n)<O*eSM®S-ti:-5-r^ 
C#gB*JBV\ TiBSll 9lc*?&0kftTTmm®& 

[0 15 7] 



ft ft 


a s 

(t:) 


(Ka/cnt 2 ) 


(hnm/sec) 


1 


450 


250 


2.08X1 O^ 4 


2 


450 


125 


1.42X10"" 4 


3 


450 


350 


4.9 9 XI 0~ 3 


4 


400 


250 


1.87X10- 4 


5 


500 


125 


1.31 X10* 3 


6 


500 


250 


1.44X10 -2 


7 


500 


350 


4.44 X10~ 2 



(18) 
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34 



[0 15 8] £fc. Tie* 2 (Hi. &&#l~7«lcg 

7&<DM¥&$snt%z>m&'(>j-y h<DVa&m*7f>i,rct> [0159] 

320 





mm 










OmQcmD 


feV/deg) 


ft*&tt 


XI 0" 5 fc/cmK 2 ) 


1 


1.200 ! 


-200 


1.70 


3.33 


2 


1.200 


-200 


1.70 


3.22 


3 


J. 238 


-204- 


1.74 


3. 36 


4 


1.250 


-198 


1.72 


3.22 


5 


1.250 


-198 


1.72 


3.22 


6 


1.303 


-203 


1.73 


3.17 


7 


1.238 


-204 


1.74 


3.36 



02 1 a, 3<Dm-ei<om&j:ntp<Dffimmtimt 

(.m§d , -f>rf-y (Hi®) ^LT*i»J, 

02 214, &#4©i§^<DSSgIg*cD?SrSJE;fj^<t 
(8S80 , (H®) *;*LT*>»), 

, -oJvhmzmt (mm) *;slt*>d, 

(&&) , -f>=tyhlfcZ&<£ (MM) ^LTfet), 
0 2 5(4, tk&7 n^<omgjM*<Di2in.&.timt 
mm , f >rr.ybs*^t: «*§) *;slt^s. 

CO 1 6 0] ±12*1 9frZnne>fr%;&olz'Umtfi&< 

%«g^> -odf-y h^sa*^<^»), *fc«)^ 

®&<Dttifg*m<Dj&*£'-i'>':J-y b^tflc 
< fc-3T(4ffiJS#£UTV'5fiDj!>\ 02 1—02 5*>e>*> 

[0 1 6 1] IStC-i'Vdr-y KD^igg[*^^V^#© 

CO 1 6 2] fcfcxlf, -Orf-y h^Jg^fi*^!/^ 

#3, ^7©^&1C{4. 02 1, 02 5*^^SA>* 
S2 1 



CO 1 6 3] &B14, ^dT-y MO±TlO^Ofc 
&lc±T®#j£tffi!l#igi:;8:'), J6jJfc£nTV»S:V>ffitt 

f&frboff (mmm) lc4?K -eA,»rtc 1413 
ST^tf, ^AJKl4&B££C£^&V>fc:i&tct>*B3t;: 

Co i 6 4] mma. mt(Dm^ttn-v^m^>=i 

vhb LT, ADBEiSaicMLTl' >=f -y Hl^m^ 

CO 1 6 5] T1E*2 1 ~*2 714. ifB^ff 1 ~& 
CO 1 6 6] 



(DEB (ran) 


fi&BB 
GnQcm) 


fcV/deg) 


mmt 

{%) 


mum 


xltrSfo/crrK 2 ) 


2 


0.974 


-200 | 


98.8 


2.25 


4.12 


6 


0.984 


-201 


99.2 


2.28 


4.09 


10 


0.9 90 


-201 


98.8 


2.2B 


4.08 


14 


0.993 


-200 


99.2 


2.28 


4.05 


1 1*- 


1.003 


-199 


98.8 


2.19 


i 3.96 


22 


0.994 


-198 


98.8 


2.15 


3.95 1 


26 


1.008 


-198 


98.9 


2.1 1 


3.89 


30 


1.038 


-197 


98.7 


2.00 


3.73 


34 


1.068 


-195 


98.4 


1.81 


3.57 


38 


1.086 


-194 


98.7 


1.66 


3.47 



50 
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S2 2 



(19) 
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0>WM (mm) 


GnQcm} 


kV/deg> 


(X) 




xlO^fo/cnnK 2 ) 


i 2 


1.046 


-193 


98.8 


2.38 


3.63 


6 


1.044 


-1 99 


99.2 


2.46 


3.78 


10 


1.0S8 


-198 


98.8 


2.41 


3.71 


14 


1.073 


-198 


99.2 


2.34 


3.64 


18 


1.068 


-197 


98.8 


2.32 


3.62 I 


i 22 


1.079 


-194 


98.8 


2.21 


3.49 


26 


1.120 


-192 


98.9 


2.10 


3.29 



312 3 



<9JE9S Own) 


mm 

(jmQem) 


(uV/deg) 


meat 

(%> 


WTittt 


x!0~ 5 fe/cnK 2 ) 


1 2 


1.223 


-202.6 


99.6 


2.04 


3.39 


6 


1.085 


-202.6 


99.3 


2.31 


3.7 9 


10 


1.235 


-201.2 


99.5 


1.73 


3.28 


14 


1.189 


-200.8 


99.3 


1.89 


3.39 


18 


1.224 


-201.7 


99.4 


1.93 


3.32 


22 


1.326 


-200.0 


98.9 


1.67 


3.02 ! 


26 


1.291 


-198.6 


99.2 


1.48 


3.09 


30 


1.468 


-198.3 


98.3 


1.32 


2.69 



«2 4 



<DSM torn) 


mm 

frnQcmi) 


OtV/deg) 


moot 

(*) 




xlO-Sfo'cnrK 2 ) 


2 


1.1 24 


-197.2 


99.5 


1.98 


3.46 


6 


1.081 


-197.0 


99.5 


2.01 


3.59 


10 


1.111 


-195.5 


99.4 


2.00 


3.45 


14 


1.095 


-195.6 


99.5 


2.01 


3.49 


18 


1.41 9 


-191.5 


97.4 


1.39 


2.59 


22 


1.425 


-190.7 


97.6 


1.08 


2.55 


26 


1.593 


-190.6 


94.9 


1.09 


2.29 


30 


2.027 


-189.0 


98.1 


0.66 


1.76 



32 5 



***** 

<OB!H trrrH 


foQcm) 


GuV/ded 


<x) 


mwt 


xlO^fo/cnnK 2 ) 


2 


1.063 


-205 


99.0 


2.31 


3.94 


6 


1.079 


-204 


98.3 


2.31 


3.86 


10 


1.085 


-204 


98.3 


2.30 


3.83 | 


14 


1.086 


-202 


98.2 


2.28 


3.77 


18 


1.078 


-201 


97.4 


2.28 


3.76 


22 


1.080 


-200 


96.4 


2.22 


3.69 


26 


1.092 


-197 


95.7 


2.17 


3.56 


30 


1.135 


-196 


95.0 


2.08 


3.39 



50 



37 

£2 6 



(20) 
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(OEM (mm) 


sat* 

(mQcm) 


(uV/deg) 


mmt 

<*> 




xlO^fo/cmK 2 ) 


2 


1.051 


-204 


99.5 


2.45 


3.95 


6 


1.077 


-203 


98.9 


2.42 


3.83 


10 


1.086 


-203 


99.2 


2.29 


3.83 ! 


14 


1.115 


-202 


99.2 


2.26 


3.57 


18 


1.101 


-203 


99.5 


2.20 


3.75 


22 


1.1 18 


-203 


99.1 


2.16 


3.68 


26 


1.132 


-202 


98.6 


2.10 


3.59 


30 


1.1 73 


-199 


98.0 


1.93 


3.38 



312 7 



OEB (mm) 


8ft* 

(mQcm) 


bV/deg) 


exit 

(X) 


saw© 


xlO-Sfe/cnK 2 ) 


2 


1.166 


-203 


99.7 


2.15 


3.53 


6 


1. 1 89 


-202 


99.6 


2.14 


3.44 


10 


1.180 


-202 


99.2 


2.00 


3.46 


14 


1.241 


-201 


99.0 


1.52 


3.26 


18 


1. 744 


-1 98 


99.1 


0.77 


2.25 


22 


1.945 


-1 96 


99.4 


0.87 


1.98 


26 


1.628 


-198 


99.0 


0.72 


2.15 


30 


I 1.857 


-197 


99.2 


0.81 


2.09 



-r&fcS, &&fti~7T*m&W:. 4 00° CT-2 4JS 

INBLfc. ^<9*£m#±fES2 l-2 7^^tlTV^ 
[0 16 7] M^tf-X OBEH'Vrfy M 4) OS^ 

0**«*6*lfc c ^2 (R&A-?¥J9«£ 
[O 1 6 8] 8 2 OO^<Dffi^0ST^^^^>rf 

&<*;5lc. — 7 Sig-fvrTy h(f>jfrtf 

T43D> ^J§^J:t)^SOElRl^3c#^nTV^c^ 
Wfctf. M2^ >r>=Ty h4>jbfr& 
2mm<DgPffiTl. 7 0A^2. 3 8 JcgSxOS^tttt: 

[0 16 9] £/c. 1 ~ 7 £ IC^3£*T £ C £ tC 

ffiT3. 22^?»3. 6 yr?2tfj:%<%; 



[0 17 0] £<Dj£. ^ff3. ^#70^^Cti> §8j£ 
<,MDtf N g2 0tg2 3©itK^ !20i:S2 7 (O 

30 77**b\ mm\^ mmmva (3. 53) zot> 

035# (3. 7 9) r£HT*$>Z> 0 
[0 17 1] C<DCt^ IMlsfc&vlCfty b&S? 

iit»c**4jBitf4i; (H2 1, 02 5#fig) > 

[0 17 2] /c/cU COil^^J^JB^U^-rv^^ig 

fRl^^#-r * c £ tepJ<re&£o fflBOUS^ttfc: < 
[0 17 3] SigigftKWLTtf. iafetfWV^tifffitt 
SfiESOiaawTT*^^^^fe^o Hewlett. c<D 

^9cDHJS0o^,fct;^ 1 ~m8<Dnmm<Dmskfrt> 5 5 

0° C«TT*fe*C£#a$lA\> 
[0 17 4] ^i&fitfffiv^f^Krtt. fiffiBB 

50 ^Rigi^i&s^fcnif^-^^prtgTfc^o nftwc 



(21) 



11—261119 
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it. com 9 onmmts * yn-is (ommm<omm 
[0175] m&mvffim&tiicmi-Tii. nommms. 

t?&< -at* mwmat. c<om9(ommm^s 

Zirm 1 ~M8<DHfiS«IIOS^P» 7 0k g/c m z tX± 
3 5 0k g/ c m 2 trF<DfeHT-&5 c ttfSf: LV\, 
[0 17 6] 02 1 -02 5 fCjjVT <k 5 *H 

SJ^fcLT^S,, *?g9©||l60lJ:fc.i:a : Jgl~!g8<O 

00 kg/cm* ^K.fc^MJE^T-^'Odf-y 

[0 17 7] fc7£U S)»I#®E?J#, 7 0 k g/c m 2 
JSLL3 5 0 k g / c mHXTO^HTfe Stigf 5 0 0 
kg/cm 2 £jgA&V^fiff*|#S3:L^i:<,>?<Q 

mm s |4 0mm, JiS2:*T£:#|p]<Dg3 1 8mmOffi 



40 

[0 17 8] L*>U JLXTJcittB^S^^tc, *M*-f> 

^•y h*^®*^i;ic<i^)£©«^ii:feoTi±, mm 

[0 17 9] *H«i0!l<D^SXST*{±. ft?2 0mm, 
*B1 5 mm, J^2n*:frfa©g£4 0mmCD\fj£<D8£ 
13^ >rf y h £\ @ 9 £a%-riBff&&(HO-9-*. C 
fC^BU T/V^HSt't'TM 5 0*C1CT 1 0 0 0 k 
g/cm ! <0^aEE^J«-t,-DT. 1. 5(3113. ±SPfr£ 

[0 18 0] COig^ ^>d7KiBS?n, 8 
it&<D»&-0:J>y KD^fffiti. ig£ 1 0mm, il 5 
mm, M&fi^im.-^ 8 Ommt&o/co 

[o i 8 1] #a?3 9ti, ajtBu©j^-r>=f-y h c* 

>yh (*yh*-j;a) <D<f>kgB, ^gPttSltS^ttM 
[0 18 2] 







$*|*&g* 






—193 


—192 


—192 




1.150 


0.99O 


LOS 




14 


14LB 


118 




A29 


as? 


2.43 



[0 l 8 3] 9J<0l6SS«*ttTStt8-r* o 
CO 1 8 4] ^fiS0y<D®j£lgTkJ\ ^80mm, 
"g8 Omnu SK*tl**lRlOft« 4 0 mmcD\f-£<Qj9l 

cm 2 ©lWBE»*fcoT. 6RfrM, ±»*>6ftDBES«S 



CO 1 8 5] COgl, *WW>=f* MifflBStU « 

mm. Jg^73rRlM^l 6 0mm£&o/c 0 
CO 1 8 6] 9c%4 Ott. «BfittO«e^>=fy h (* 

CO l 8 7] 



•40 











—102 


-190 


Jfc££#tCni Q cm) 


1.150 


1 0.95S 




14 


i&S 


ftffiJKKl&^-S/K) 


3L29 


2.60 



Sttt6*^14^im, ®£fS©^^>:J-y Hctfc so [o 1 8 8] £5K:#J©SgfflaW*WT8ffiir<r*o 



41 



(22) 
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42 



CO 1 8 9] *HSS01JtD»igXST'{i, 2 Omm, 
411 5 mm, JgS^nS^TlRlOS^ 4 Omm<D^J-j£CD^ 

t^IL, 7*:f>*HSWP4 5 0t»CT5 0 0 k g 
/cm 2 <Di$fiEE*>*feoT, 1. 5NfK. ±S&fre>Sn 

[oi9o] c©*s*, ms-f>ziyha.smsti. m 













— n^, — 


—190 


—190 


Jtsffi3ft6a Q an) 


1.160 


0.958 


0.980 




14 


14.5 


14.4 




2JB> 


2.60 


2.56 



LT, 09t^-T— $fc6ft©*gi£M&;*^5^-*;rai 

[0 19 5] TIBS 2 8«, Sg, SJBflSfSffiTjSr^jt 
fc&&# 8~ 1 2 T'^S^^orc^O^^rf-y h 

[0 19 6] 



ft ft 


a k 

CC) 


(Kg/cm 2 ) 


(mnt/sec) 


8 


500 


150 


1.1 4 XI fr" 8 


9 


500 


70 


3.04 XI 0" 4 


10 


500 


150 


5.03 XI 0~ 3 


1 1 


450 


100 


2.26X10" 4 


1 2 


520 


100 


6.47X10~ 3 



[0 19 7] *fc> Tffi«2 9tt. £^#8-1 2*S(C [0 19 8] 

«2 9 



* ft 


mm 

QnQ cm) 


(aV/des) 


Jttrttlt 


XI 0~ 5 fo/cnK 2 ) 


8 


0.939 


196 


1.20 


4.09 


9 


0.939 


196 


1.20 


4.09 


10 


0.816 


185 


1.20 


4.17 


1 1 


0.816 


185 


1.20 


4.17 


12 


0.827 


185 


1.21 


4.17 



0»R) , >=f y hS£g<b (fggl) ^LtfeO, H2 8tt« &#1 l ©«^©®j§x:g<f ©MMBE^fl: 

@2 7t±, &#i 0©%&©«BixfitfoiSraE*^fb so oftiso % -r y=f V mresBk (.mm ^lt6d. 



^©Sit-OJ-y h©Tft£fi, MZl 0 mm, $11 5 
mm, MJi73(nJg^8 OmmiSo/i, 

[0 19I]^4 1tt > »J§HU©jK*g^>3--y h (* 

•yb >*S) ©#£>#, ig&fcfcW-S&ttH 

[0 19 2] 



RUT, l^±bTV^50^t3*^o 
[0 19 3] Otft, pSWSICO^TraSHcttfefeft 

[0 19 4] fftfo-B* S!3©3gfiS«lfc[i3i;fflj£©B i 
oi Sbi.6 Tea © p 3!&tt¥Sft*reU^ fg3©HJ& 
P£l^-©fij£T*j&*S2-ti:ft 0 LT, £3©mt0!U: 

mmc^ m-z <mz) #3 omm, tg*M o mm , 

*28 



(23) 
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02 ftftl 2O^cD»3gX^c0^f||EE^^t 
[0 19 9] ^tC-T>rf>y hOS»a«[*^*l/^feftO 

ftl OOH^Cfci. ^2 7fr£W£fr&<$;5U:. 

»3 0 



44 

[0 2 0 1] Ti2S3 0-S3 4(i. ±§B&£ff8~^ 
[0 2 0 2] 



(7>E* (mm) 


8ft* 

(mQcm) 


(ftV/deg) 


mmt 

(X) 




xlO^&v/cmK 2 ) 


2 


0.901 


| 200 


98.6 


1.42 


4.44 


6 


0.915 


200 


98.5 


1.40 


4.37 


10 


0.921 


198 


97.8 


1.39 


4.25 


14 


0.9 66 


200 


96.7 


1.36 


4.12 


j 18 


0.934 


199 


97.6 


1.39 


4.25 


22 


1.221 


206 


92.1 


1.26 


3.47 


26 


1.457 


209 


86.6 


1.22 


3.01 



«3 1 



<DB3t (mm) 


ssam 

(mQcm) 


&cV/deg> 


mmt 

{%) 


mxmt 


xlO-Sfc/cmK 2 ) 


2 


0.804 


191 


99.9 


1.52 


4.51 


6 


0.823 


191 


10012 


1.43 


4.4 6 


10 


0.863 


1 91 


98.7 


1.28 


4.21 


14 


0.871 


1 92 


100.7 


1.35 


4.25 


18 


0.91 1 


195 


98.0 


1.33 


4.16 


22 


0.963 


1 95 


96.1 


1.26 


3.95 I 


26 


1.072 


1 96 


95.2 


1.16 


3.60 



*3 2 



OEM (mm) 


SKt* 
(mQcm) 


OtV/deg) 


mmt 

(*) 


tmm<o 


xlO" 5 WcmK 2 ) 


2 


0.84 6 


197 


99.9 


1.57 


4.60 


6 


0.850 


197 


98.4 


1.57 


4.56 


10 


0.87 9 


196 


98.6 


1.49 


4.39 


14 


0.927 


197 


99.1 


1.38 


4.18 


18 


0.914 


197 


98.7 


1.41 


4.23 


22 


0.950 


196 


97.8 


1.52 


4.03 


26 


1.191 


1 97 


93.0 


1.14 


3.25 



«3 3 





(mQcm) 


fcV/dee) 


BBflttt 
(%) 


mm® 
mmt 


xlQ-Sfo/cmK 2 ) 


2 


0.846 


197 


99.9 


1.57 


4.60 


6 


0.850 


197 


98.4 


1.57 


4.56 


10 


0.879 


196 


98.6 


1.49 


4.39 


14 


0.927 


197 


99.1 


1.38 


4.18 


18 


0.914 


197 


98.7 


1.41 


4.23 


22 


1.950 


1 96 


97.8 


1.52 


4.03 


26 


1.1 91 


197 _ 


93.0 


1.14 


3.25 



45 
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(24) 
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46 



(bSHM (mrrO 


Sift? 

(mQcm) 


fcV/deg) 


mmt 

<K) 




xlO^fa/aTK 2 ) 


2 


0.691 


1 79 


99.2 


1.80 


4.64 


1 6 


0.687 


179 


99.3 


1.77 


4.67 


10 


0.697 


1 79 


99.0 


1.76 


4.62 


14 


0.721 


180 


99.7 


1.69 


4.4 7 


! is 


0.738 


180 


99.3 


1.64 


4.39 


22 


0.764 


181 


99.2 


1.56 


4.31 


I 26 


0.778 


181 


99.6 


1.52 


4.21 



DfflUT. &jf8£e-XKOV>7\ g*x*. SftJt. & 
ta^<DS*141t, -tr—W^tSu ^7-7r^^i:^ 

[0 2 0 3] Sll^tr— X (M&4>3»j h 1 4) <DiSf« 
CO 2 O 4] S2 9©S^£9fflJg#**7?&S^^>:J 

•y h omhnm^mk. ^30-34 ic7x?mm&(D 

££•5^ &£#8~1 2fctK, Sjt-f>:J>y h$*fo 

[0 2 0 5] Sfc. nS»fifci±$jLT. pliWftOJt 

[0 2 0 6] ftfc. ±^L/-cm4~^9©IIJSeyT*{±, 
B i 2 T e s ^^*^#(t*J»^0IJ»C fc 0 IttfP! L ft: 

[0 2 0 7] fcfc, JMLfcm 1 ~S9<DHS60!lT-t±, 
B i 2 T e3?^m¥»#*>J:tf B i S b^S^Wic 

[0 2 0 8] fcfc. *H«i0!m±, ±tLT, *7h7 
I^X (SDBEM^) K£oT# l^ffl 

[0 2 0 9] @^i*t»*«rinBELfciiafffl:*^-r^c 



[0210] sfc. *nj60yet±v M*¥«fttm%!Ki 

So 

[021 i] ^mnmmwtcmmnmimh lt 
20 fc^tfex-^xJlifllfig&^mf*, tfx^x 

[0 2 12] 

im i ] *mi<Dmm*m&<Dmmj3 mctsifzsmt 
[02] *%wtc<fcs^K-r^c^jt^cDi^m^3i» 

[03] *^IWtcJ:S^-rx.c*^M<0^«^if* 

[04] *mw<D$m*mftommj5&<Dya-i-*- 
[05] ^fggHosg i <D$mm<D?5m-vm^c > ftz > -tx 

[06] *^<o^-rxc:*»jgtcfe(tSSjgBfSi: 
[07] co^>3-7h04 ¥S5»<D¥ilSS»c»-r 

40 AJt<D#*&*jjrr0 

[09] *5iw©®2©sisfi0ij(D75rffiT*ffiv>e,ns-r* 
[01 o] *mi9mm<Djim{ci5ifzmhtmmt5£ 

[011] C(D4>dt<y h<D4¥$ftcDm&§klcZi-?Z> 

[012] ^^^-^^0 
so [01 3] *5H9©77l*7f^Ufc|»S^?»«*ffll,> 



(25) 



11-261119 
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48 



[016] *&m<Dmmmo>®&T.m*mr>mur : ym 
[017] *mi<Dmmm?i'pf$.-£tircmn*:V ! a.->i u> 
[01 8] ^^oUfflgilo^rffifcfe^sffitifcJ;^ 
[01 9] *^cDHfi80II©^Fi*t4o-tt5JE^fe-<J:t/-r 

[020] ssg-r y d[ y v ovm.®.*mm? -s anjt tr- 2 

X£r7jVr0 3 

[02 1] *MB^O*S6e!lC0^rj*fC*J(t«JI±lJ3<fct>V H 

>rf*y h«£©B$Hgft*7jVr0 5 
[02 2] *^cDHSfifiSIJcD^rj£fCi3{t5jE^^<ttf-l' 20 6 

> =f v h ©«*H*fl:* avr 0 7 

[02 3] *SK8<DHJB09©^t43^Sffi^fe«fct;-r 11 
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